Abstract -This paper addresses an innovative and ultra compact rectenna designed for energy harvesting or wireless power transfer applications. The presented rectenna uses a printed cross dipoles antenna array and a rectifier implemented with only one silicon Schottky diode. Experimental results show that 1.15 mW of DC power can be obtained for an optimal load impedance of 500 0 using a compact rectenna (2.5 cm 2 or 0.6 square wavelength) illuminated by an electric field of 60 Vim at 14.7 GHz.
I. INTRODUCTION
Microwave spectrum (beyond 10 GHz) presents an increased interest for wireless power transfer [1] or energy harvesting [2] applications. Rectenna topologies working at such frequencies were designed in the past [2] - [7] by using exclusively GaAs Schottky diodes. One of the main challenges of rectenna design, especially at such high frequencies, is to provide a high-efficiency by using a compact design and low-cost electronic components (e.g., silicon Schottky diodes). This paper addresses an innovative rectenna topology and the associated design methodology. The topology and the associated design rules are presented in Section II. The experimental results reported in Section III demonstrate that this topology allows implementing an ultra compact and high efficiency microwave rectenna.
II. RECTENNA TOPOLOGY AND DESIGN
The proposed topology selected to meet the two main design goals (i.e., conversion efficiency and structure compactness) is shown in The rectenna layout is very compact and the antenna performances can be impacted by the presence of the rectifier.
A. Antenna design
Thus an improved simulation model was developed by taking into account the entire layout (top and bottom side of the PCB). The diode was replaced by a voltage port while the capacitance (1.5 pF) and the load impedance (SOO Q) were modeled as port loads. By using this simulation model the impact on antenna perfonnances of the overall rectifier layout (except the non-linear behavior of the diode) was taken into account.
Finally the antenna layout (13 and 12) as well as the position of the shunt RF capacitor were tuned in order to ensure the matching condition Z;nA=Z;nR * .
III. RESULTS
The layout of the optimized rectenna was accommodated with the manufacturing tolerances available in a University 
A. Experimental setup
An experimental setup (shown in Fig. 3 ) was used in order to recreate the electromagnetic environment existing on antenna panels of the broadcasting satellites. A microwave signal generated from an Anritsu MG3694B generator was injected at the input of a horn antenna which illuminated the rectenna under test with a linear polarized E-field. The efficiency 11 (in %) of the rectenna can be computed by using the following defmition [9] :
where PDC is the harvested DC power, S is the incident 
Here Pt""2l.5 dBm, Gt""16.9 dBi and d=19 cm. Thus E""60
Vim and S�955 /-lW/cm 2 . By taken into account the overall area of the rectenna Ao""2.5 cm 2 a conversion efficiency around of 11,=48% (11 2 =66% by taking into account the simulated gain of GR=7.4 dBi depicted in Fig. 4 ) at 14. 
